Introduction
Observers estimate over 500 000 women annually report a psychiatric condition predating or with onset during pregnancy, more than a third of whom take psychotropic medications during their pregnancy [1 ] . Clinicians typically consider medications to be first-line treatment for most psychiatric disorders, but concerns about randomizing pregnant or lactating women in pharmacotherapy trials prevent researchers from generating empirical data for pharmacological (and nonpharmacological) interventions during pregnancy. Presently, the United States Food and Drug Administration (FDA) has approved fewer than a dozen medications for use during pregnancy, primarily preparations for nausea or anesthesia. The current regulatory climate discourages investigators from including 'no treatment' or wait-list control groups in perinatal studies, inhibiting thorough research of even low-risk nonpharmacological treatments. Clinicians and patients must make decisions based on observational and descriptive studies of pregnant women treated for psychiatric disorders or systematic data derived solely from nonpregnant samples [2 ] . However, as the knowledge of pharmacokinetics and pharmacodynamics develops, it appears that pregnancy may confer unique biological differences in drug metabolism [3 ] . A growing consensus in the scientific community now considers this gap in information regarding the impact of psychiatric treatment on the mother and developing fetus/infant to pose dangers that surpass the risks involved in active research with this population [4] . Foremost among the issues preventing pregnant women from receiving informed mental health treatment is that research and regulatory bodies lack established guidelines for evaluating the inclusion of pregnant women in drug studies [2 ,4] . Lacking scientific consensus on such inclusion, regulators and researchers are frequently forced to choose between accepting fetal risk and automatically excluding pregnant or lactating women [5] . Admittedly a complicated process, developing guidance for regulatory bodies must begin by identifying the primary liability concerns in perinatal research. A collaboratively designed framework built around these concerns would enable regulatory decision-making that manages the risks and benefits of participation, allowing suitable research to proceed [2 ].
Legal and regulatory history
Even though subject selection criteria for biomedical research have changed over time, developments in the USA during the latter decades of the twentieth century left women and minorities underrepresented in research [6] . Several controversial research cases between 1950 and 1974 prompted the American public to demand stricter research protections, particularly for vulnerable groups [7] . Policy-makers implemented several reforms intended to safeguard individuals and spread the burden of research more equitably, including the United States National Research Act (1974), the Belmont Report (1978), and the Common Rule (1981) [6, 8] .
Pregnant women figured prominently in these efforts. After thalidomide caused birth defects among European children, for example, the FDA toughened its drug safety and efficacy standards [7] . When faulty drugs and devices continued to harm women's offspring (i.e. diethylstilbestrol and the Dalkon Shield), the FDA in 1977 barred pregnant women and those of childbearing potential from early phase drug trials [9] .
In response, in the later 1980s, women's health advocates and AIDS activists demanded improved access for women into trials and increased funding for women's health concerns [9] . By 1993, advocates succeeded in convincing the FDA to reverse its 'women of childbearing potential' policy and the NIH to devote millions of dollars to women's diseases. However, whereas women in general saw substantially increased access to clinical research thereafter, caution among researchers, funders, and regulators still kept most pregnant women from the process (for example, researchers had to meet 10 criteria before they could enroll pregnant women in treatment protocols) [2 ,10].
Barring pregnant women from clinical trials has come with significant costs. Of the nearly 500 drugs approved in the United States between 1980 and 2000, 2.5% held some known fetal risk, 6.4% qualified as little-risk or norisk, and more than 91% remained 'undetermined' with respect to fetal risk [11] . As most of these drugs address conditions not exclusive to pregnancy, when used during pregnancy those untested in specific perinatal populations are considered by some to be 'off label', even when used appropriate to diagnosis [2 ,12 ] . Paradoxically, legitimate efforts to safeguard fetal health may have put both women and their fetuses at greater risk.
Current guidelines
Although efforts have been made to eliminate paternalism and reduce the automatic exclusion of women with childbearing potential from research [13] , current guidelines remain vague and offer little direction in the management of risks and benefits of participation in research by pregnant women. Regulatory bodies, funding agencies, and perinatal mental health researchers rely upon the Code of Federal Regulations produced by the Department of Health, Education, and Welfare, Title 45 Part 46 Subpart B (CFR), 'Additional Protections for Pregnant Women, Human Fetuses and Neonates Involved in Research', last revised in 2001 for guidance in decision-making [14] . Although additional weight is given to reducing risks and the informed consent process, the additional protections prohibit researchers from having any part in the decision to continue or terminate pregnancy, and include fathers in treatments of potential benefit or harm to the fetus (provided the father is available, assumed competent, and the pregnancy did not result from rape or incest). No specific DHHS regulations refer to research involving lactating women; however, the IRB Guidebook, produced by the Office for Human Research Protections (OHRP) of the DHHS, directs IRB reviews to focus on the safety of the nursing infant and requires investigators to provide assurance of safety to the child [15 ] . The Guidebook also enlarges upon the CFR with seven points of consideration for the review of studies involving perinatal women (see Fig. 1 ). At the surface, these seven statements do not provide any rationale for automatic exclusion of pregnant or lactating women. However, suggestions are inherent in the statements that require information or special measures, which may impede the inclusion of perinatal women in the trial. For example, words and phrases such as 'appropriate', 'special monitoring', 'least possible', 'adequately informed', 'adequately protected', and 'adequately 602 History and philosophy For all studies involving pregnant women, have appropriate studies on animals and nonpregnant humans been conducted? Is any special monitoring of the informed consent process needed? 3. For studies directed toward maternal health, is the risk to the fetus the least possible consistent with the research objectives? Will the mother be adequately informed of the potential risk to the fetus and of alternative treatments and their risks and benefits? 4. For studies of pregnancy, labor, or delivery, is the risk to the fetus "minimal?" Is the father's consent required? 5. For studies of lactating women, is the supply and content of breast milk adequately protected? 6. For studies of conception or contraception, are the risks, benefits, reversibility, and alternatives adequately explained? In contraceptive studies, is there adequate explanation of possible failure and of the options available for dealing with unintended pregnancies? 7. Will women be appropriately represented in the study? Does the study need to be designed to allow evaluation of gender differences?
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explained' provide a decision-making environment of subjectivity and encourage a general shrinking away from protocol approval.
Other guidelines referred to in the literature have been produced by the FDA and the American College of Obstetricians and Gynecologists (ACOG) [16 ,17,18] . The FDA document General Considerations for the Clinical Evaluation of Drugs makes the general recommendation that women of childbearing potential should be excluded from all phase I and II studies and included in further studies of investigational drugs only if 'adequate information on efficacy and relative safety has been amassed'. The only cases in which such women could receive an investigational drug in the absence of adequate reproduction studies in animals are if the drug is being used as a life-saving or life-prolonging measure, where teratogenic potential has been established in animals, and in women in which the nonpregnant state is certain. The consenting process must include information concerning the lack of adequate animal research with the drug. ACOG guidelines are similar, but incorporate further encouragement to clarify the differences between appropriate healthcare and research objectives and include the father in the process of consent contingent upon the pregnant woman's designation that he should be involved. As gatekeepers of access to research, IRBs and investigators alike are disadvantaged by the broad nature of these existing guidelines.
Our preliminary research investigating the ethical challenges of researchers in perinatal mental health has identified seven specific ethical areas that together account for the lack of consensus today between relevant stakeholders (identified as regulatory agencies, perinatal research investigators, community clinicians, perinatal women, research participants and their partners/fathers, funding agencies, pharmaceutical companies, and legal advisors) regarding the conduct of perinatal mental health research. We recognize that other unidentified challenges may exist that future research might elucidate; however, no literature to date has incorporated the values and beliefs of all these stakeholders. Though these seven areas are not exhaustive, they begin to address the ethical issues of perinatal mental health research.
Fetal safety
Fetal safety tops the list of reasons for excluding women from research, with most protocols stipulating that women of childbearing age adopt some form of contraception throughout the study duration. This concern may be somewhat misplaced; thalidomide, diethylstilbestrol (DES), and the Dalkon Shield caused tragedy for families because research into these products was ignored or inadequate, not because pregnant women participated in research trials. Simple exclusion may not even protect women, for a cross-sectional study revealed that nearly half of all prenatal women reported the use of one or more medications during their pregnancy, the majority of which had an unknown FDA safety profile [19] . Additionally, approximately half of all pregnancies are unintended; women with unplanned pregnancies may have already exposed their baby to potential harm before even knowing they are pregnant. For women being treated for mental illness with psychotropic medications it can be even more complicated, because the side effects of some psychotropic medications mirror the characteristics of early pregnancy (i.e. nausea, breast tenderness, amenorrhea), potentially delaying the detection of pregnancy [20] . With this multiplicity of unknown factors in play, we conclude that the reticence to include pregnant women in research trials leads to the alternately unacceptable risk of exposing millions of babies to compounds with unknown but potentially teratogenic fetal effects.
Meanwhile, observational research indicates that untreated maternal mental disorders do harm the fetus. Depression has been associated with fetal growth retardation, preterm birth, and longer stays in the NICU [21] . Babies born to mothers with schizophrenia have higher risks for preterm birth, low birthweight, and post neonatal death than those born to normal mothers [22] . Serious maternal mental illness is also associated with smoking, substance and alcohol use, poor nutrition, and failure to access prenatal care: all of which adversely affect fetuses/ neonates.
As a result of debates over elective abortion, perhaps the greatest barrier to consensus regarding fetal safety is the oft-avoided question of the moral status of the fetus [12 ] . Does the fetus warrant equivalent moral respect to the mother? Ultimately, what prevents pregnant women from general inclusion in research hangs upon the question of whether or not the fetus is a patient and could be harmed. Chervenak and McCullough [23] propose that the fetus is a patient when two 'links' exist between the fetus and its potential of achieving childhood and later personhood. The first link is the viability of the fetus when the mother presents for treatment or research, a function of biology and technology that presently occurs at approximately 24 weeks of estimated gestational age (EGA) as determined by ultrasound dating. The second link hinges upon the pregnant woman's autonomy, her decision to continue a previable pregnancy to viability and later birth, either implicit (presenting for prenatal care) or explicit. Most discussions of perinatal research ethics tend not to consider this distinction between previability and viability, nor the pregnant woman's right to confer (or deny) patient status on a previable fetus. Consequently, regulatory and funding agencies ultimately decide on fetal status when they deny participation in research to women who are pregnant or capable of becoming so in the study period.
Maternal risks
Particularly in the previable fetus, total dependency on the maternal body makes investigating maternal and fetal risk as independent constructs artificial. Suicide, for example, is the ultimate maternal risk of untreated mental illness but almost always results in fetal death as well. Although imprecise reporting makes estimates of pregnancy-related suicide difficult, a recent review of the literature found suicide accounts for a significant proportion of pregnancyassociated death, and mental illness is always inferred to be the cause [24] . Discussions of the ethical challenges to perinatal research that focus solely upon the potential teratogenic risks to the fetus of maternal treatment ignore the equally intolerable risks generated by the unavailability of evidence-based treatment for mothers.
The risks of inappropriately treating mental illness are well established, but the psychological burdens of participating in research may be underappreciated for pregnant women. For example, faced with the odds of being randomized to a particular group in a given study, a nonpregnant woman may be quite able to live with the results of this decision postparticipation. Pregnant women, on the contrary, often feel responsible when things go wrong for their babies. Consequently, a pregnant participant may regret having accepted the risk of randomization in a trial at all, or wonder if her outcome would have been different if she had accepted treatment (or declined treatment) in a traditional clinical setting [25] . Ethical guidelines for perinatal research must consider all these facets of maternal health and well being.
The therapeutic misconception
Broader structural conditions have ethical implications for perinatal mental health research, but they are insufficient to justify continuing to avoid perinatal research. A primary area of concern is the so-called 'therapeutic misconception', in which patients enroll in studies mistakenly expecting individualized treatment [26] . Within the current fragmented care delivery system, low-income and other vulnerable populations often look to mental health providers associated with academic medical centers and teaching hospitals to access mental healthcare [27] . As these same institutions also conduct the bulk of psychiatric research, providers may face a conflict of professional interest and patients may blur the distinctions between treatment and clinical research. Indeed, community clinicians often assume that tertiary care centers provide better informed treatment and consequently refer perinatal women to these institutions, obfuscating the structured objectives of research to produce generalizable data. Similarly, efforts to distribute the burden of research and avoid the systematic exclusion of potential individuals from studies may themselves rest on a collective therapeutic misconception equating participation in clinical research as morally equivalent to universal access to standard of care treatment [28] . Importantly, evidence suggests that providers and clinical researchers themselves, not just patients and research individuals, can confuse the objectives of research with those of clinical care [29] . Clinics that serve the community in conjunction with conducting research must be aware that these two important goals are not uniformly co-terminus.
Commercial interests
Industry concerns represent an additional impediment to perinatal research cited in the literature. Pharmaceutical companies have opted for a conservative industry model, foregoing perinatal research for fear of legal liability, increased costs, minimized profits, and recruitment difficulties. In view of the strict guidelines laid out in the FDA directive to industry, living in the present 'off-label' environment is easier and more cost effective [16 ] . Surmounting this exclusionary culture in industry will require protections and incentives for research that are still ethically justifiable.
Forensic/legal issues
The Supreme Court decision concerning Daubert v. Merrell Dow Pharmaceuticals, Inc. established standards for the admissibility of scientific/technical evidence in civil lawsuits in the USA [30] . The Daubert ruling, a response to plaintiffs' claims of birth defects due to a Merrell Dow product taken during pregnancy, now provides a technical standard for judges often adopted in considerations of admissibility of scientific or technical expert evidence. The criteria for scientific theory or technique to be admissible focused upon empirical testability (falsifiability), existence of relevant empirical science, a reasonable rate of error, and general acceptance of the theory/technique within the relevant scientific community [31] [32] [33] . The ruling poses a problematic paradox regarding clinical research in the perinatal setting: with substantive ethical constraints upon perinatal clinical research, the relevant evidence base to establish admissible evidence and establish expert witnesses under Daubert is never established. Therefore, real expertise does not exist to establish liability in 'toxic tort' cases [32] . In effect, liability fears discourage the very studies that would diminish adverse sequelae of perinatal mental health treatment.
Informed consent document and process
Two issues regarding the informed consent of perinatal women are highlighted in the literature, competency to consent and the inclusion of fathers. Community consensus already recognizes that psychiatric illness impairs independent, informed, and voluntary decision-making, but the question becomes even more salient in the perinatal research context: can this mother fully consider the risks of this treatment to both her and her baby [34, 35] ? How can a researcher facilitate responsible decision-making? All guidelines stress the importance of providing adequate information regarding the availability of alternative care and the investigative goal of research, but it remains unclear how this process differs from the standard obligation researchers have to provide this information to any potential research participant. Equally unclear are statements about the inclusion of fathers when research poses risks or benefits to the fetus, because inclusion is contingent upon the father being available and competent, with no criteria given for establishing either.
Study design
The randomized double-blind placebo controlled study (RCT) constitutes the 'gold standard' in drug development, but researchers employ the placebo design component cautiously. According to the Declaration of Helsinki and the CFR, placebo-controlled trials are ethically acceptable only when no current proven treatment exists, or when comparing an existing treatment would somehow compromise the determination of safety and efficacy of the new treatment [36] . Moreover, choosing an appropriate control or comparison group in other studies depends upon whether any existing treatment meets 'standard of care' guidelines in the management of a particular condition. Since treatments for psychiatric disorders occurring during pregnancy and lactation require proof of efficacy for mothers and established safety for fetuses, perinatal researchers find themselves in a paradoxical situation. They lack an evidence base from which to choose appropriate comparison groups, yet they cannot justify using a placebo in a comparison/ control group owing to the paucity of knowledge about the impact upon the fetus. In view of the questions regarding potential differences in drug metabolism between pregnant and nonpregnant women, there is a strong need to study both efficacy and safety in this subpopulation. However, our ethical guidelines remain insufficient to direct the implementation of the necessary RCT study design for such investigations. Consequently, the field is left with suboptimal research from which we are unable to determine the best treatment for perinatal psychiatric disorders.
In any treatment trial, additional ethical issues regarding study design can occur during the actual implementation of a research protocol. For example, incidental findings may emerge that influence ongoing study participation, or a participant's health may deteriorate, ushering in safety concerns. Standard protocols, such as leaving the participant in the study (and assigning worse rank) or treatment augmentation, may not be wise or may compound the risks to fetal safety in this subpopulation. If we are to move forward in the field of perinatal mental health treatment, complex needs such as these must be addressed.
Conclusion
Perinatal women who have psychiatric disorders, their families, and their clinicians urgently need treatment alternatives that have a basis for confidence in efficacy. Fetal safety, maternal risk, therapeutic misconception, commercial interests, forensic/legal issues, the process of informed consent, and study design all pose ethical challenges to conducting systematic research in mental health treatment of pregnant and lactating women. We require bioethical research to explore these and other potentially overlooked areas from the perspectives of multiple stakeholders in the treatment of this population. We join others in calling for guidelines, achieved by scientific consensus, that specifically address these issues.
They are essential if we are to advance our knowledge and provide women and babies with the care necessary to protect maternal mental health without compromising fetal safety.
